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SUMMARY

The problem of obtaining intelligence (i. e., information) in a timely fashion
is only exceeded by the problem of how to reference, or store, that portion of
the information which is of lasting interest or use. The referencing or storing
methods must be designed to allow almost instantaneous retrieval of the key
data leading to the desired information or the recovery of the informatien direct-
ly. A secondary, but frequently desirable, feature is the ability to determine
quickly the kinds of information available as well as the quantity of items of each
kind.

A computer-aided system has been devised which appears to be able to sat-
isfy such referencing and storing needs for an organization of roughly 5 to 50
specialists. This report is intended to introduce the reader to the system and
serve as a guide in the efficient use of its potentialities.



INTIODUCTION

The reference material accumulated by scientific groups has assumed

formidable proportions and will, of course, grow larger as Uime goes on. The

problem is aggravated by the large proportion of classified material required

ais read%, reference. The listing and maintaining of the available information

alone represents a continuous and time-consuming task which requircs the ac-

tive cooperation of all members of the working group. Unless appropriate

mechanisms are instituted early in the information listing and maintenance

process, the problem of finding applicable information in the large mass of

nonapplicable material becomes rapidly unmanageable.

The system described is based on some fundamentally different notions

than most other library systems. There is, for instance, no implicit assump-

tion that the mass of information which must be referenced, and retrieved when

necessary, will remain of manageable size. The system relies on a 1401 com-

puter and is only limited by the computer capabilities which are, in general,

expandable in time. There are no restrictions as to the type of material which

can be referenced. Information listing turns out to be a cooperative venture.

Methodologically, the listing of anything which must be subsequently retriev-

able depends upon the terms in which the person desiring the listing tends to

think of the matter. The listing effort itself can be handled by persons special-

izing in this work, but the terms can be supplied only by the person requesting

the listing. The methods and routines of this system have been designed with
these features in mind.

SYSTEM DEVELOPMENT

During the early development of this system, one of the needs felt to be

urgent was incorporation into the system of all data needed for standard bib-

liographic work. The need appears less urgent at this time but, within the

limitations imposed by the computer retrieval operations, all the data required

for source listing in standard Navy format are available in the prototype li-

brary system of the Operations Research Division. The dominant problemat

this time is the retrieval, at relatively high speed, of information known to be

contained in the material available in the files or on call from some outside

source. This implies that information once brought to the cognizance of the

members of the organization must be somehow listed or cataloged in a fashion

which will make the material available to most of these members without ex-

cessive search or difficulties of interpretation and linguistic barriers.

The prevalent habit of "splintering" the English language for the purposes

of the "in group" of microspecialized sets of engineers and scientists has

caused considerable hardship to librarians and programmers attempting to

create similar retrieval systems. Therefore, in the development of the sys-

tem discussed here, this problem was approached with some initial trepidation.

It was soon realized, fortunately, that communications within a small group of
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scientists, no matter how diverse their backgrounds, depended upon the devel-
S~opment of an interspecialty understanding for efficient working relations. Thus

it became possible to postulate a common language for the small organmization

Sand hence the possibility of forming a system of subject indicators which would
suffice to doscribe areas oi interest for the members of the group.

To prescribe a standard set of indicators into which material to be refer-
enced and retrieved had to be "shoehorned" appeared to have all the disadvan-
tages of the usual library referencing systems without the excuse that the system
had to be "general," "uniform,"* and "permanent." The futility of an attempt to
straitjacket a language in the face of a rapidly changing technology was obvious.
The logical alternative was to treat the creation of a set of usable indicators
as a subset of a living language creation process, with similar freedoms and
flexibility.

This implied that an organization formed from a group of people of dis-
similar background and assembled for a common purpose should be allowed
to produce a set of indicators naturally, in the course of their normal work.
It further implied that such a structure, if culled in a continuous process,
would tend to reflect the language and speech habits peculiar to the organiza-
tion and would change, with a time lag, along withi ýiem.

incidentally, this is basically the same method as that used by the Defense
Documentation Center (DDC), with the exception that their system, presumably
for internal convenience, has a numerical call number for 22 major subject
fields and a secondary number for the major groups within the field. DDC
material within groups is then arranged by descriptive words which largely
summarize the title information. For a small organization, with its relatively
much smaller number of listings, the labor and computer complexity required
by a dual system of cembined numerical and plai.n language indicators appeared
to be excessively costly.

There are further similarities L.tw,,im Lhe DDC ii-&dcxcs and the system
describ•A' herein. Both use indexes ordered by author, subject, and report
or accession number. The readout of the described system is considered
better in the subject-ordered indexing because it provides an automatic cross-
referencing for every indicator used in the description of in iadividual piece
of material. The chief difference between t! 3 two system. aipears to be the
unconscious emphasis placed by DDC on the facility with which the librarian
can locate materkai, whilc the subject system is designed for the user to find
out what is available W trni.

SYSTEM PARAM ETERS

The vario•I .rs which are tape-stor&e by the computer to provide
the libran-v sy, ,cus c:Ul t-v ieat-td bebt by lou*ing over the log form
shown ah figure 1. Certain of th.s par m•un ra :kre ve L. i.portant, and the
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LIBRARY LOG

C • CARD COOE, A * ACTION CODE, X * CLASSIFICATION CODE, U * USER CODE,
ACTION CODES ....... I * INSERT, 1 a MODIFY, D a DELETE
CLASSIFICATION CODE. .U U NICLASSIFIED, P - PERSONS, D - INTERNAL USE,

C R CONFIDENTIAL. S - SECRET, T x TOP SECRET,A• RESTRICTED, U S AK a W•, C SAR - X.
S SAR - Y, T + SAR Z.

C ACCESSION NO TA S R TI L "
YR. MO. DAY SQ SOURCE TITLE

1 2 3 4 S 6 7 1 9 l0 35 36 61 /n \/,V01 _ _ _ _ _ _ _

ACCESSION NO A U

YR. MO DAY SEQ SUBJECT INDICATOR SUBJECT INDICATOR LOCATION
-I2 3 4 5 6 7 a 9 01140 41 69.707 7! 9J

S~71

Figure 1. Sample Library Log Form.

computer program has been instructed to refuse to handle irformation which
contains apparent errors in these parameters and indicate what it found objec-
tionable in them. In the following paragraphs, these critical parameters will
be discussed first, followed by the other parameters which may be used when
needed.

The important parameters, which the user must be careful to insert cor-
rectly, are three codes and the accession number. The fourth code, the card
code, shown in figure 1, is normally taken care of by the key-punch oparator.

The action co.je provides for the insertion of information into the data
bank, the correction of errors found in data already stored in the bank, and
the removal of superfluous material from the bank. Detailed instructions on
how to do this will be contained in subsequent seetions Here, it seems suf-
ficient to point out that the use of the action codes mus- be consistent t1-ough-
out a given accession number. Hence, if the user' desires to insert a piece
of information, every card of this information set must show an "1" in column
10. A single IBM card, or more as necessary, can be used to modify a portion
of :lready stored information by using the proper card code, a..cession number,
and 'n "M"' in column 10. Deletion of an item can be accomplished with a
single instruction.

The classification code appearing- in column 80 must appear in any irforma-
tion to be inserted -and :any nmodification or deletion action. An "approved" code
letter must be on every IB. card used for thetse purposes, and a set of cards
all belonging to the same piece of material rmust have one, and only one, classi-
fication code. It is the user's responsibility to classify the material to be
stored at the proper security level; the computer program me.ely assures that
data which belong together, aiccording to the user's requesi, are all classified
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The, •" ... , t.he in r r•sderve..fr. thet.......c.

uniformly so that a complete printout can be performed without any difficulty.
Note that the designation "SARI in figure 1 is derived from the term "Special

S ~Access Required."

°• : The system' Is programmed in a fashion which assures rejection of non-
: uniformly classified material previous to storage and which guards against

the printout of information on paper which indicates a lower, or higher, clas-
sification than that required by the mnaterial. The tapes which stL e the in-

formation used in the library system data ba,.k are classified in accordance
w'th the highest classification carried by any of the material contained therein
and stored accordingl.

The user code in column 70 assures that material to be stored in one li-
brary system is indeed stored in this system and no other. In this marner,
the same basic computer program can be. used for any number of individual
library systems, with an assurance that chances for false insertions or re-
trievals of data are almost zero. Moreover, 3ince classified readouts of any
of the library systems must be signed for by authorized personnel, the user
code prevents accidental breach of security regulations, such as providing the
user of one classified library system with data from another one.

The accession number is unique for any specific material. It ia created
from the known time of origin of the material, and the sequence of materiai of
the same temporal origin, as it becomes known to members of the user's orga-
nization. In listing the material, one therefore takes the best estimate of the
date of publication of the material and puts it in columns 2 through 7; then one
finds o.:c how many other ite.ns are already listed for this date and enters the
next higher number in columns 8 and 9.

The title space hardly needs extensive discussion. Note that this program
does not produce a listing of the stored material by title, and neither does the
DDC index. The reason for this is simple enough--few of the titles of ordinary
books or articles are wri',ten to permit a significant ordering in this fashion.

The 125 spaces (mawdmum) available for source descriptions are used for
the same purpose that the "Corporate Author-Monitoring Agency" space of the
DDC index is used for. This permits the listing of material in accordance
with sources (such as R7AND, NASA, etc.) in a computer-ordered readout
call: J "source list." The ntames of human authors arc entered as subject in-
dicators, which perrmits retrieval by author's mune as well -is by words
desc'iptive u! the natcrial's content.

The spaces provithcd for the listing of subject indicators originate the bulk
of the material which makes the library system useful. As has already been
indicatuxd, a 'Aubject indicator is a word descriptior of all or part 0l .a piece of
nmaterial tc be -reftrewed or stortl. The computer readout, by alphabetically
,rderted subject in,.h-ators, forms :i c!-oss-reference file whiich can be used
!n a nranber of -:,vs if the number of stored items is relatively small, a
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manual search of the computer readout by subject indicators which are appli-
cable would generally suffice for quick location of computer-listed informa-
tion sources in the area of interest. If the library contains a great amowmt of
related material, the use of the retrieval system would probably lead to
quicker and better results. To aid the user of the library, all subject indi-
cators used in the system are listed alphabetcally in the Authority File. The
number of times a specific subject indicator has beren used for material en-
tereu in the systemwl ialsol nott, in this file. The user of Cie system will,
therefore, find the authority file of considerable help in the entering of new
material as well as for retrieval operations, wid can avoid spelling errors
and minor discrepancies which would unnecessarily escalate the number of
subject indicators listed.

SYSTEM I41I-U'T PI.EPARATION

This sectioin provides instructwuns %Nhich should enable anyone to write
information input forms for the computerized librarO. The instructions are
designed to 4e particularly useful to the single person designated, wttidn the
organization, to haldie contacts with the computer operations personnel. The
other members of the organization who will use the system should have a gen-
eral knowledge of the pi eparation met~hods, but may restrict their detailed
studies to the methods of using the title, source, subject indicator, Lnd clas-
sitication code spaces.

Card Code

The card code is predetermined and :s used only by the personnel punch-
ing the cards for nmachiac oirauton. If the system user employs the spaces
in a normal manuer, he need tot worry about tie proper coxding of the informa-

tion he is inserting.

Accession Numbers

The aSSigklUeUtlt Ot the .1reCSSiOn numbers can, and should, be a coopeca-
tivet' duty ot the system user and the individual atssigned to the major coordina-
ting duties (let us cill him thle. central ctntrul clerk). "rhe user can fill out the

c1 1irnti three tx~uodigi;t grouips as loliows:

1. The first gruutp rvprcsnt.n th-.. last two digits of the year.

2. The Second group r',Vfrs to the mo1th (01, 02, etc-. ).

3. The Ltird group d,-signates the nunicric day of the month.

"lc " tIrth (auid l:Lstl twog-digit group should be. leti Oulix by tfle systeni user tU

iwaIa. tle central ,ut'roi clerk to use the space tur its mteadvt puIpoV as :
MeasuI.- p-uv-ll" duic~tton I listings and7in filing



The unusual arrangement of the accession nuanber calling for the listing
of the year ahead of the month and the day of the month is based on empirical
evidence of the availability of document issue date information. It is frequent-
ly much easier to find the year in which some information was published than
,ny estimate of either the mamth or day of its formal issue. The material

which has been listed in the library can, if desired, be filed in order of ac-
cession number. This produces an automatic grouping of the material by age
and facilities compliance with the staudard housekeeping practice of removing
"over-age" material from the files.

The accession numbers are shown in all listings except the authority file.
The progranm provides a readout of all library holdings by ascending accession
nturmber.

Source Spacc

The source space, columns 11 tirough 35 on cards 0 through 4 of a listing,
is used to name the publisher of a book or magazine, the name of the magazine
containing the listed material, the organization which has published the paper
or speech of one of its members, or the organization for which a listed expert
works, etc. Listing in this space is performed as if the card divisions were
of no consequence. The computer writeout will provide a spacing which differs
from the card spacing. Attempts to follow the computer spacing usually make
the listing chore so onerous that it is easier to live, sometimes, with less-
than-perfect readouts than to try to "pretty things up."

Note that this apace must be used to provide the information needed in
standard references. Hence, in the listing of an article or some similar in-
formation, completeness is extremely important. Such items as page num-
bers, edition number, etc.. are easy to forget and exasperating to search
for a year later.

The space should also be used for information which can help in the ob-
taining of material or information. For instance, addresses and telephone
numbers can be listed here if their future importance seems to warrant.

Title Space

Titles arc listed in full when wvithin space limitations. The method of
filling the space is similar to that noted for the source space. The card divi-
sions may be disregarded.

Action Codes

Three different symbois are available for insertion in column 10 of the
log cards. One of these symbols must appear in each log card to be inserted
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in the computer progý-aL . Absence of a code, or the presence of contra-
* dictorv codes in caid.; _ionIging to the same information card set, will cause

the computer to rejec; the whole card set in which the error occurred The
three symbols are used to insert, modify, or delete material in rLe program.

*! The methods to be used t., accomplish these operations will be described in
turii.

Insertion Rules

Only complete information items should be inserted. Additions or changes
to existing library entries are handled by the system described below under
Modification Rules. Inserts must have an "I" placed in column 10 of every
card used and the user code inserted in column 70 of every card. The classi-
fication code (to be explained later) must appear in colunn 80 of every card
used.

Modification Rules

Only existing library entries can be modified. Any one or more cards in
the library computer file can be modified by the use of the symbol "M" in
column 10 and the appropriate user code in column 70 of the replacement
card(s). (If an entry is to be rewritten almost completely, the deletion of the
old item and insertion of the new might be simpler.) To use the modification
system, the item to be modified is oriented in the system by placing the ap-
propriate card code number in column I., the accession number in columns 2
through 9, the letter "M" in column 10, the user code in column 70, and the
classification symbol in column 80. The fields to be left unmodified remain
blank; the correct data are put in the field to be modif-ed To erase the con-
tent of a whole field, five "B"s are put into the first five columns of the appro-
priate card field and the modification ;oritinued as usual. It should be re-
membered that accession numbers cannot be, modified. To correct such an
error, the use of the deletion feature is necessary, with subsequent insertion
of the corrected accession number.

Deletion Rules

This computer command serves to remove unwanted or erroneous records
from the computer file. A valid delete instruction removes the complete item
permanently from the file. To delete an item, the first step is to inform the
clerk of such an intention. This must be done because the original data decks
which instructed the computer memory are kept in the clerk's custody. The
clerk removes the deck to be deleted from the active card repository and
places it in the inactive section (destroys it if it held erroneous information).
Then, and only then, does the clerk or the user write a delete card for the
computer. This card must carry an 8 in column 1, the accession number of
the item in columns 2 through 9, a "D" in column 10, the user code in column
70, and the appropriate classificatioil in column 80. Only this single card is
necessary to perform the delete operation.

9r



Subject Indicators

Subject indicators are code words or phrases which convey meaning about
the document or person listed. The computer itself does not recognize any
rank structure between indicators other than alphanumeric succession inde-
pendent of the meaning of the indicator(s). The indicators, when they are not
the proper names of individuals (as in the case of listing the author of a docu-
Dient), are properly classified as descriptors of the content of the document.
This implies that the classification of the item will be affected by the indicators

Slisted for it. That is the reason for insisting that column 80 must carry one of
the specified code letters.

Sufficient space for ten 25-character subject indicators is provided for
each item to be listed. More indicators are available by listing the same item
twice, or many times, with successive numbers appearing in columns 8 and 9
of the card decks. When such an expansion of the indicator's capability is

*1necessary, the action should be indicated by noting in the title space "CON-
TLNUED FROM ACC2'-SSION NUMBER XYZ" or something similarly appro-
priate. In general, the 10 spaces are sufficient to provide a reasonably de-
tailed description of the content.

Authors are listed, last name first, before any other descriptors. Expe-
rience with the retrieval system indicates that each author should be granted
a separate space. Hence, all authors of one item are listed, last name first,
in alphabetical order, one space per author. Then the other descriptors follow.

A descriptor may contain one or several words. The authority file, which
lists all subject indicators used in the computer file at the date of issue and the
frequency of their occurrence, should guide the user in his selection of terms
and spelling. The descriptor should always be chosen with the capabilities of

the retrieval system in mind. That implies the use of one word per field, the
second word using a separate field and thereby fulfilling its function as a modi-
fier. For instance, "DEFENSE" and "CONTRACTORS" should be used instead
of "DEFENSE CONTRACTORS." Then, in retrieval, if the user calls for
"DEFENSE" only, he receives all information of all items pertaining to the
general subject. Otherwise he will have to institute a large number of retriev-
al operations with no assurance that he will get all the information known to
exist. Writing should be started in the furthest left-hand column of the field.

Location Code

The location code ie used to assist the user in obtaining a desired document.
There are no limitations except space and propriety in the use of the location
field. Columns 71 through 79 of cards 5 through 9 are used.

If the original document has not been retained, but a partial or complete
copy has been made and ret.:ined, then a note to this effect is appropriate and

10



the word "COPY" appears in columns 71 through 74 of card 5. The copy of
this item may be filed in the main file, which is then noted by inserting the word
"FILE" in columns 75 through 79 of card 5.

User Code

The user code in column 70 identifies the library system in which the in-
formation is to be stored. Any single alphanumeric symbol can be used to
indicate a particular library system and its "o.vwner."

Note that the computer will reject any information which fails to carry the
proper user code in ever.; card, as well as refuse to enter a card set which
does not carry the address (code) required by the library system then being
worked on.

Classification Codes

Input, output, and storage of this program and any of its results or data
must conform to and be handled in accordance with the Department of the Navy
Security Manual for Classified Information, OPNAV Instruction 5510. 1B, of
1 July 1963, and any subsequent additions or modifications.

Column 80 is used to ensure that the classification of information entered
on the library log decks has been carefully considered. A card on which a
"nonapproved" character appears in column 80 or on which the column is blank
will cause the computer to reject the whole entry in the processing cycle. Thic
meanm that the appropriate one of the 11 approved code symbols must appear on
every card of a library deck. The mixing of symbols in a single entry is not
permissible, for security reasons.

The following symbols must be used. Additions or subtractions are possi-
ble but require changes in computer programming.

UNCLASSIFIED MATERIAL ......... U
PERSONAL CONTACTS OR EXPERTS . . P
"FOR INTERNAL USE ONLY" ........ D
CONFIDENTIAL MATERIAL ......... C
SECRET MIATERIAL .............. S
TOP SECRET MA'I•RIAL ......... .
(AEC) RESTRICTED MATERIAL ....... A
SAR UNCLASSIFIED MATERIAL ...... W

SAR CONFIDENTIAL MATERIAl X.....
SAR SECRET MATERIAL ........... Y
SAR TOP SECRFT MATERIA ........ Z

Classification code takes precedence over all others.

11
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It is the responsibility of the user of the program to decide which code
designation should be used with a specific library entry. This implies that
only essential information is included in the entry. This does not imply, how-
ever, that essential information oi potential interest to other users should be
excluded because it slows the retrieval process for a few hours until the proper
type of preclassified paper can be supplied to the computer. In most cases,
the fact that the computer notifies the requester that some of his information isI withheld for security classification reasons may be sufficient to lead to the lo-
cation of the information via the subject file.

Rules Applicable for All Preparations

Every log card intended for use, even if it contains only a letter or two of
information, must hove the required notations in columns 1 through 10 as ex-
plained previously. Whichever card or space is not needed or used must be
left blank on the sheet. Lines should not be drawn through unused spaces, as
this would confuse the card puncher and impede efficiency. Columns 62 through
69 and 71 through 79 are blank on card codes 0 through 4. Column 70 must
contain the user code and column 80 the appropriate classification code on every
card used in the entry. If either is missing or in error, the computer refuses
the entry.

INFORMATION RETRIEVAL

The use of the system can be considered to be divided into two problems.
The first problem (discussed in the previous section) is that of inserting in-
formation into the system. This section will concentrate on the second probiem,
the retrieval methodology; i. e., th wIVys a user can obtain information from
the system.

Library Listings

The computer produces aids which, as a generz lization, hava been called
library listings. As long as the library systern is relatively small (i.e., does
not have many entries per subject indicator), the use of these aids may be, en-
tirely adequate for retrieval purposes.

The aids consist of two types of lists. One of .he lists, the authority list,
is relatively small and handy, so that revised copies can be issued to the rnem-
bers of the organization at frequent intervals. The up-to-date authority list
ctn then be used to find the number of items stored in the program which per-
tain to some specific subject, or interest. If the number Is small, the other

typ, of listing, the library list, can be consulterl for addition.al information.

The library listings cont.iin three cuimputer-produced, alphanumeric-
orlered parts, on, ot which is orfdcrCd by the source, another by the subject

* : 12



indicator, and the third by the accession number. The lists quickly become
large and unsuitable for constant transr.,rtation; therefore, they should be
placed in the custody of the person charged with the upkeep of the library sys-
tern, presumably the central control clerk, and be available for use in that
location only. If the nu-aber of items listed under a specific subject indicator
is rolatively small, it is not hard to inspect the detailed descriptions of these
items in the file and to select the most applicable information from them. When
the number of possible sources of information reaches a level which the user
considers excessive, he has the option of calling for a computer retrieval oper-
ation.

Retrieval Call

Tn calling for a computer retrieval operation, the form shown as figure 2
should bu, employed, Initially, the subject retrieval log should probably be
filled out with the help of the central control clerk, who is the only person with

sufficient knowledge of the demands made on the system to allocate a control
number in columns 2 and 3. Thie number is essential for all retrieval oper-
ations and must contain numerals in both colunins--blanksare insufficient. The
control acts to separate the calls introduced to the computer at the same time,
and therefore is not required to be handled in a special manner except when
several items appear in succession witahin one computer operatlon.

SUBJECT RETRIEVAL LOG

SURGENT CLASSIFICATION

2. SUBJECT INDICATOR NAME

I IA

! ~~The retrie\val system can select L',d list those items in the storage mere- "

Sory which contain one, two, or three ,,d~jpct indicators. This method allows
S~the u;;er to We fiirly selectiv,.- in his LnitA'A search for information atid is thereason lul, the existence of the "SFQUENCE" REd "COUNT" columas in the

Sretrieval log.

-13or hc oti nto rtret~~tidctr.Ti ehdalw
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Each row of the log represents one IBM card, and each card carries one,
and only one, subject indicator. The count, column 9, indicates how many of
the indicators are intended to be grouped together into one rcquest. The count
for any request must therefore be 1, 2, or 3--uniform on every card of the
request. In contrast, the sequence, column 6, refers to the order in which
the subject indicators applicable to an individual request (and hence count) are
arranged. The numbers in this column are therefore arranged in order, from
a mLinimum of 1 to a maximum of 3.

The central control clerk will prob)ably call for the services of the elec-
trenic accounting machine (EAM) operator to punch the retrieval log cards.
The clerk's function is to inake certain that format is maintained and control
numbers do not conflict. In order to facilitate distribution of the requestedSmaterial, the computer rea1out is arranged to furnish successive requests by
the same user continuously, but starts a new page when another i aquester's

name appears.

The most important item in a retrieval request is the subject indicator.
Here, the authority file is of inestimable value. It is important to remember
that, whatever the proper dictionary spelling of a word might be, the only word
spelling the computer understands is the one it is familiar with. This means
that subject indicators in ist be spcl.ed in exactly the same way they appear in
the latest authority file. Errors in spelling can be corrected, but that does
not affect the immediate retrieval operation. The order (i. e., the sequence)
in which a subject appears in a multisubject retrieval request is relatively an-
important while the file is sruall. However, as the amount of stored informa-
tion increases with time, the subject should be ordered in inverse order from
the number of items listed for the subject. This would tend to conserve com-
puter tirme.

A user cailing for a retrieval effort should also check the synonyms and
antonyms of the subject he wishes to search for. Language for no two individ-
uals is identical, of course, and there are many contributors to this informa-
tion system.

CONCLUSIONS

The compiuter-aided library system described in this report appears to
offer to r,-latively small scientific groups a feasible wnd time-saving capability

fur storing, :-fereucing, and retrieving research matvrial.
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of items of each kind.
A computer-aided system has been devised which appears to be able to satisfy such

referencing and storing needs for an organization of roughly 5 to 50 specialists. This re-

port is intended to introduce the reader to the system and serve as & guide in the efficient

use of its potentialities.
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